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ABSTRACT ' : " PURPOSE: To provide a composition for a conductive aluminum paste which has high 



oxidation resistance and conductivity even if fired in air. 

CONSTITUTION: A composition for a conductive paste consists of (i) 40-90wt.% of 
aluminum powder, (ii) 1 -30wt.% of at least one kind of powders selected from cartoon, 
germanium, tin, metal hydrides, and metal phosphides, and (iii) 9-40wt.% of glass powder. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent for conductive aluminum paste. 
[0002] 

[Description of the Prior Art] Conventionally, as a conductive paste used for electrode formation of a 
resistor element, a ceramic capacitor, a thermistor, a varistor, the discharge-in-gases display tube, etc., 
the conductive silver paste which comes to blend silver powder etc. as a conductor is used. However, the 
electrode produced using this silver paste causes the phenomenon (migration) which the silver 
component in an electrode moves mutually with the electrical load at the time of the activity. And when 
it is used for the electrode of a direct-current mold discharge-in-gases panel, there is also a problem that 
silver and the mercury added in gas generate amalgam. Therefore, in order to solve these problems, the 
conductive aluminum paste which blended as a conductor the aluminum which is base metal is 
developed. 

[0003] However, in the above-mentioned conductive aluminum paste, conductor slack aluminum will 
oxidize easily by baking at the time of electrode formation, and the oxide generates in an electrode. 
Therefore, the problem that buildup of the resistance of the electrode, i.e., conductive lowering, is 
caused arises. Therefore, when the above-mentioned conductive aluminum paste was calcinated, this 
had to be calcinated under the reducing atmosphere. 
[0004] 

[Means for Solving the Problem] This invention aims at offering the constituent for conductive 
aluminum paste which can demonstrate the conductivity which was excellent in oxidation-resistance 
nature, and was excellent also after calcinating under an air ambient atmosphere. 

[0005] this invention persons came to complete a header and this invention for oxidation of the electrode 
by baking under an air ambient atmosphere being controlled, when a specific metal or metallic 
compounds is added into the mixture which consists of aluminum and glass as a result of inquiring 
wholeheartedly in view of the above-mentioned problem, and this is adopted as an electrode etc. 
[0006] namely, this invention — the constituent for a conductive paste ~ setting — (i) Aluminium powder 
40 - 90 % of the weight (ii) At least one sort of powder chosen from carbon, germanium, tin, 
hydrogenation metallic compounds, and the Lynn-ized metallic compounds 1 - 30 % of the weight — 
and (iii) Glass powder The constituent for conductive aluminum paste characterized by consisting of 9 - 
40 % of the weight is started. 

[0007] Hereafter, this invention is explained to a detail. 

[0008] First, an aluminium powder is used as the 1st component. The usual things, such as an 
aluminium powder marketed, for example, can be used for this aluminium powder. Loadings are 
preferably made into 60 - 80 % of the weight 40 to 90% of the weight. Since the amount of aluminum 
which is a conductor will decrease if less than 40 % of the weight, the property as conductive aluminum 
paste falls. Moreover, since the amount of binders in which a substrate and a conductor are stuck 
decreases and the adhesion of a substrate and a conductor will fall if it exceeds 90 % of the weight, it is 
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not desirable. Moreover, particle size of the above-mentioned powder is usually set to about 0.05-100 . 
micrometers. If the above-mentioned particle size is less than 0.05 micrometers, it will become that it is 
easy to oxidize at the time of powder preservation or paste technique, and the stability will be lost. 
Moreover, since it will become difficult to perform uniform distribution and a stable electric resistance 
value will no longer be acquired if it exceeds 100 micrometers, it is not desirable. 
[0009] At least one sort of powder chosen from hydrogenation metallic compounds, the Lynn-ized 
metallic compounds, carbon, germanium, and tin as the 2nd component is used. As for hydrogenation 
metallic compounds, **, such as titanium hydride, zirconium hydride, a hydrogenation lanthanum, a 
hydrogenation holmium, a hydrogenation cerium, hydrogenation vanadium, a hydrogenation yttrium, 
hydrogenation neodium, a hydrogenation dysprosium, hydrogenation ERUBINIUMU, hydrogenation 
europium, a hydrogenation gadolinium, a hydrogenation hafnium, a hydrogenation lutetium, 
hydrogenation neodium, and a hydrogenation ytterbium, are mentioned here. Moreover, as for the Lynn- 
ized metallic compounds, aluminium phosphide, boron phosphide, 2 Lynn-ized 3 cadmium, 2 Lynn-ized 
cadmium, 3 Lynn-ized cobalt, Lynn-ized copper, Lynn-ized iron, gallium phosphide, indium phosphide, 
2 Lynn-ized 3 manganese, Lynn-ized nickel, 2 Lynn-ized 3 zinc, 2 zinc phosphide, etc. are mentioned. 
Moreover, that crystal structure of the thing of a diamond form is desirable, and the reagent marketed if 
it is this crystal structure form can also be used for carbon, germanium, and tin. Loadings are preferably 
made into 5 - 10 % of the weight one to 30% of the weight. If less than 1 % of the weight, sufficient 
addition effectiveness will not be acquired, but if it exceeds 30 % of the weight, the effectiveness of the 
increment control in resistance will fall on the contrary. Moreover, particle size of the above-mentioned 
powder is usually set to about 0.05-100 micrometers. Since metal powder will tend to oxidize at the time 
of preservation or processing if the above-mentioned particle size is less than 0.05 micrometers, and it 
will become difficult to perform uniform distribution if metallic compounds become that it is easy to be 
decomposed and it exceeds 100 micrometers, and a stable electric resistance value is no longer acquired, 
it is not desirable. 

[0010] Glass powder is used as the 3rd component. In this case, as for the glass powder which can be 
used, it is desirable to use that that softening temperature of whose is usually about 350-500 degrees C. 
moreover, especially a glass presentation is restricted - not having— for example, lead borosilicate 
system glass, hoe silicic-acid zinc system glass, hoe silicic-acid bismuth system glass, or these systems - 
- Li2 - O, Na2 O, K2 O, BaO, CaO, MgO, ZnO and Ti02, Zr02, and aluminum2 - 03, NaF, and P2 
05 etc. — one sort or the thing contained two or more sorts can use a well-known component. Loadings 
are preferably made into 10-30 % of the weight nine to 40% of the weight. If less than 9 % of the 
weight, the adhesion force of a conductor formation constituent and a base raw material will become 
inadequate, and if it exceeds 40 % of the weight, the effectiveness of the increment control in resistance 
will fall on the contrary. Moreover, particle size of the above-mentioned powder is usually set to about 
100 micrometers or less. Since it becomes difficult to perform uniform distribution and resistance will 
increase when it exceeds 100 micrometers, it is not desirable. 

[001 1] If the powder of the above three components is mixed to homogeneity, the constituent for 
conductive aluminum paste of this invention will be obtained. In ink-izing and using with a paste-like 
gestalt by kneading with the organic vehicle (binder) currently used [ fatty acid / an epoxy resin, the 
other cellulose type resin dissolved in the organic solvent, acrylic resin, rosin system resin, / high- 
melting ] widely although it can also be used with a gestalt as it is on the occasion of the activity of this 
constituent, it becomes possible to print suitably. In addition, printing in this case can be performed 
according to the same approach as the usual pattern printing etc. 

[0012] It is possible not to be limited especially if it is the ingredient which has the thermal resistance of 
about 400 degrees C or more as a raw material which can apply this invention constituent, but to apply 
to all raw materials substantially. Also especially in this, it is the the best for non-oxide system ceramics, 
such as oxide system ceramics, such as glass, such as soda lime, glass, quartz glass, borosilicate glass, 
and lead borosilicate glass, the alumina system ceramics, the zirconia system ceramics, barium titanate 
series ceramics, zinc oxide system ceramics, beryllia system ceramics, forsterite system ceramics, 
magnesia system ceramics, and titanic-acid lead zirconate system ceramics, silicon nitride, silicon 
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carbide, and alumimium nitride. 
[0013] 

[Effect of the Invention] Since the constituent for conductive aluminum paste of this invention can 
demonstrate the conductivity which was excellent in oxidation-resistance nature, and was excellent even 
if calcinated under the air ambient atmosphere, it is the optimal as a formation ingredient for electrodes 
of various electronic parts, such as a resistor element, a ceramic capacitor, and a thermistor, etc. 
[0014] 

[Example] An example and the example of a comparison are shown below, and the place by which it is 
characterized [ of this invention ] is made still clearer. 

[0015] an example 1 - 20 aluminium powders (the particle size of about 3 micrometers, spherical 
particle), and glass powder (B-2 03 - 16%) Si02 10%, Pb066%, Zn08%, the softening temperature of 
485 degrees C, It mixes by combination as shows carbon, germanium, tin, titanium hydride powder, 
hydrogenation HORUMINIUMU powder, or aluminium phosphide powder in a table 1 at a list. The 
thing which made the ester system organic solvent dissolve cellulose type resin in this as an organic 
vehicle was added, kneaded and ink-ized, and it considered as the shape of a paste. 
[0016] Next, the circular pattern with a diameter of 1 .5cm was printed according to the conventional 
method for this paste on the soda-lime-glass substrate on the screen of 250 meshes (15 micrometers of 
emulsion thickness), this was calcinated for 10 minutes at 580 degrees C, and the sample was created. 
[0017] Subsequently, the sheet resistance of the obtained sample was measured. The result is described 
in a table 1 . 
[0018] 
[A table 1] 
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[0019] 
[A table 2] 



1 











mmm9 




A 1 


7 0 


7 0 


6 0 


6 0 


5 0 




2 9 


2 5 


3 5 


2 0 


4 0 


c 


i 


5 








G e 






5 


2 0 


1 0 


•>-USS!(mQ/[D 


46.8 


50.2 


53.3 


59.3 


65.0 



[0020] 
[A table 3] 
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[0021] 
[A table 4] 
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[0022] It mixed by combination as shows carbon, germanium, or tin in a table 2 at an example 21-25 
aluminium powders (the particle size of about 3 micrometers, scaphocerite-like particle) and glass 
powder (B-2 0316% and Si02 10%, Pb066%, Zn08%, softening temperature of 485 degrees C), and a 
list, cellulose type resin was added, kneaded and ink-ized to the ester system organic solvent as an 
organic vehicle at this, and it considered as the shape of a paste. 

[0023] Next, the circular pattern with a diameter of 1. 5cm was printed according to the conventional 
method for this paste on the soda-lime-glass substrate on the screen of 250 meshes (15 micrometers of 
emulsion thickness), this was calcinated for 10 minutes at 580 degrees C, and the sample was created. 
[0024] Subsequently, the sheet resistance of the obtained sample was measured. The result is described 
in a table 2. 



[0025] 
[A table 5] 
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[0026] As shown in one to example of comparison 3 table 3, the sheet resistance of the sample obtained 
like the example 1 about the presentation of a presentation of this invention out of range was measured. 
The result is described in a table 3. 
[0027] 
[A table 6] 
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[0028] As shown in four to example of comparison 5 table 4, the sheet resistance of the sample obtained 
like the example 21 about the presentation of a presentation of this invention out of range was measured. 
The result is described in a table 4. 
[0029] 
[A table 7] 
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[0030] The sample obtained with the constituent of this invention has low sheet resistance, and the 
above result shows demonstrating the outstanding conductivity. 



[Translation done.] 
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